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An Insight into the Grain Auger Injury
Problem in Queensland, Australia
A. Athanasiov,  M. L. Gupta,  L. J. Fragar
ABSTRACT. Grain auger-related injuries were studied by examining the injury data obtained
from the Queensland worker’s compensation database. Close to 60% of 52 claimants were
male employees in the 20 to 34 age group. Fingers, hands, and arms were affected in 65% of
all cases, and the auger flighting was involved in 60% of claims. The severity of auger-related
injuries is reflected in the high average cost of claims and number of working days lost, which
were more than double the all-industries values. Injuries involving the auger flighting are
three times more costly (in time and money) than the all-industries values. More claims were
made during winter and towards the end of summer, with the majority of injuries occurring in
the animal industries. Most incidents occurred in the early or middle periods of a working
shift. In addition, two focus group meetings were held to gain a broader perspective of the
grain auger injury picture in Queensland, Australia. Focus group participants suggested that
the operator’s state of mind and attitude to safety are important, while the auger’s age, type,
and shielding were cited as important risk factors. They suggested that older augers are less
likely to be adequately shielded, and mobile augers are most likely to be involved in injury
events. The information gained from this study is being used to develop strategies to help
farmers minimize injuries associated with the use of grain augers.
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ugers are available in a wide range of sizes and configurations, but the essential
design of a screw or flight rotating within a tube has not changed much since Ar-
chimedes designed one for lifting water. Today, grain augers vary in size from
75 to 400 mm in diameter and from less than 1 m to more than 30 m in length. They are
available as independent mobile items or as a part of other grain handling systems such
as harvesters, field bins, dryers, storage or silo systems, and feed mixing and distribution
systems.
That the grain auger may be a significant agent of injury is hardly surprising. Its
rapidly rotating metal spiral flighting can whisk a finger or hand about 1.5 m away before
the injured person has time to react (Beatty et al., 1982). There seems to be general
agreement that on a time-of-use basis, the auger is probably the most dangerous machine
on the farm (Grogono, 1973; Demmin, 1994; Read et al., 1996; Schwab et al., 2000). As
most farms that handle grain have at least one grain auger, many farm workers and their
families are exposed to the risk of injury.
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Despite the auger’s obvious danger, the extent and detail of the auger injury problem
in Australia is unclear. Non-fatal injuries are often recorded in the group of injuries
attributed to “other mobile machinery” or “other farm equipment,” and unless the auger
is specifically mentioned, it is difficult to distinguish between agents included in the
group. In addition, recording of non-fatal injury details is not mandatory or centralized
unless a claim for worker’s compensation is made.
Accurate information concerning the circumstances leading to auger-related injuries
is important for developing strategies to reduce auger-related hazards and injuries, but
this information is not widely available. The aim of this study was to provide an insight
into the grain-auger injury problem in Queensland, Australia.
Methods
Auger-related injury data were obtained from two sources: worker’s compensation
records, and focus group meetings.
Worker’s Compensation Injury Data
Auger-related injury data were sought from the statistics section of WorkCover, the
Queensland Government worker’s compensation authority. The statistics section, known
as the Queensland Employee Injury/Disease Database project team (QEIDB), created a
series of reports by searching the agriculture statistics narrative field for “auger.” Of the
654,457 injury claims for the nine-year period 1992-2001, 16,000 were in the agriculture,
forestry, and fishing industries, and 52 of these claims were grain auger-related. Data
fields included industry, period occurred, mechanism, nature of injury, agency, narrative,
total payments, workdays absent, and number of claims, grouped by worker’s sex, age,
month, and year. A report searching for “electrocution” in the agricultural industry was
created, in case incidents involving augers and electrocution were included in this area.
In addition, an all-industries report by total payments, workdays absent, and number of
claims was created for comparison.
The narrative (or incident description) field was invaluable for obtaining the data, and
later for piecing together a picture of each injury event. By examination of the narrative,
nature of injury, and other fields, it was possible to separate grain auger injuries from
those involving drills, post-hole augers, or other equipment. In addition, in many cases
it was possible to identify the body part injured, the auger part causing the injury
(flighting, drive pulley, etc.), the type of auger (feed-mixing, mobile, etc.), and the
activity being undertaken at the time of the injury event.
As the auger was the agent of injury in all cases, a subset of agents was used to
determine the relative involvement of the various auger parts or components. The whole
auger was considered as a sub-agent if injury resulted from moving or over balancing the
auger or when it was involved in the injury event as a complete unit. The auger’s flighting
was considered a sub-agent when it was clearly the component involved in the injury
event. Similarly, the gears, pulleys, belts, and shaft used to drive the auger and the
mechanism for lifting and lowering the auger were considered as sub-agents of injury
under the headings “drive pulley/gear” and “winding gear.”
Focus Group Data
As the worker’s compensation data relate only to employees, they do not give a true
picture of the whole auger-injury problem. Consequently, two focus group meetings were
held to gain data to complement that obtained from the worker’s compensation system
and to assess participants’ views on improving grain auger safety.
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Dalby Focus Group Meeting
Participants were selected by contacting their relevant group or industry body. People
from the following groups were invited to attend: the auger/conveyor manufacturing and
supply industries, the Department of Workplace Health and Safety, the Queensland
Ambulance Service, the Department of Primary Industries, the Australian Centre for
Agricultural Health and Safety, and the grain farming industry. The first meeting was held
in Dalby, Queensland, as it is located in a grain growing area and is a center for grain auger
and conveyor manufacture and supply.
After the initial telephone contact to determine interest, a list of 20 interested persons
was prepared from a list of 25 possible participants. Those 20 were again contacted to
finalize meeting time, date, and venue. Participants were told that the meeting was a part
of a study to develop strategies for minimizing grain auger injuries, and was intended to
provide an overview of the grain auger injury problem in Queensland. In addition, they
were told that representatives from a range of backgrounds would be invited to attend.
On the night of the meeting, three farmers and one manufacturer’s representative did not
attend. The final group of 16 participants consisted of:
 Three representatives from two auger manufacturing/supply companies.
 Two officers from the Queensland Ambulance Service.
 An industrial relations officer from the Department of Workplace Health and Safe-
ty.
 An extension officer/grain farmer.
 Three grain farmers.
 One representative from the Department of Primary Industries.
 Three representatives from the Australian Centre for Agricultural Health and Safe-
ty.
 Two representatives from the Agricultural Mechanization Centre at the University
of Queensland, Gatton.
A person experienced in the management of focus groups took charge of the meeting,
and after introductions and permission to tape record the discussion, presented
participants with a short (5 minute) questionnaire “to start the group thinking.” The
questionnaire consisted of the following six questions printed on one sheet:
 Your experience with grain augers: Are you a user of grain augers?
Yes/No Other interest (describe)
 If you are a user, how often do you use an auger?
 If you are a user, what type of auger do you use?
 Have you experienced or observed an injury or frightening near miss while using
an auger? Yes/No If yes, what happened?
 What do you think is the greatest danger associated with grain augers?
 How could the use of grain augers be made safer?
After collection of completed questionnaire forms, a discussion was held covering
participants’ experience with grain auger injury or near-miss incidents, and suggestions
for improving grain auger safety. Over the next few days, the questionnaire responses and
taped conversations were studied to gain an insight into participants’ views about the
grain auger injury problem.
Toowoomba Focus Group Meeting
It was felt that the mix of participants at the Dalby focus group meeting may have
inhibited discussion, and it was decided that another meeting should be held with a more
homogenous group of participants. Therefore, a focus group meeting consisting largely
of farmers was held at Toowoomba, Queensland. Toowoomba was chosen as it has a
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range of farmers (within 1.5 hours drive) who regularly use augers for the movement of
grain or animal feed.
Farmers from the grain, cattle feed-lotting, dairy, pig, and poultry industries were
selected by contacting their relevant industry body and asking for a list of farmers who
may be interested in attending a focus group meeting. A list of 20 interested persons was
prepared from a list of 22 possible participants. Those 20 were again contacted to finalize
meeting time, date, and venue. On the night of the meeting, six farmers did not attend.
In all other respects, this meeting was carried out in a similar manner to the Dalby
meeting. The final group consisted of:
 Four representatives from feed-lotting enterprises.
 Three representatives from pig or pig/poultry enterprises.
 Three representatives from mixed pig/cattle/grain enterprises.
 Two representatives from the Australian Centre for Agricultural Health and Safety.
 Two representatives from the Agricultural Mechanization Centre at the University
of Queensland, Gatton.
Results: Queensland Worker’s Compensation Data
Non-Fatal Auger-Related Injuries
During the nine-year period 1992-2001, there was an average of almost six
auger-related injury claims per year in Queensland.
Injury Cost in the Worker’s Compensation System
The cost of auger-related injury claims and days lost by sub-agent of injury are shown
in table 1. During the nine-year period 1992-2001, the average yearly cost of
auger-related injury claims was almost $33,000, and the average number of days lost per
year was 188. The average cost of auger-related injury claims ($5,660) was more than
double the all-industries average ($2,500), and the average number of days absent from
work (32.5) was also more than double the all-industries value (14.5).
Severity of Injury
The severity of flighting-related injuries is reflected in the high average cost ($8,027)
of these claims, which is more than three times the all-industries average claim ($2,500).
The severity of auger-related injuries, as indicated by time off work, is shown in table 2.
Sixty-three percent of those injured in auger-related incidents were absent from work for
more than one week.
Table 1. Cost of auger-related worker’s compensation
injury claims (Queensland, Australia, 1992-2001).
Auger Part
Involved in Injury
Cost of
Claims
(AUD)
Working
Days Lost
Number
of Claims
Average Cost
per Claim
(AUD)
Average No. of
Days Absent
from Work
Auger flighting $248,846 1,400 31 $8,027 45
Whole auger/body $34,693 191 12 $2,891 16
Winding gear $3,069 25 2 $1,535 13
Drive pulley/gear $501 4 1 $501 4
Other − Unknown $7,244 73 6 $1,207 12
Total $294,353 1,693 52
Overall average $5,660 32.5
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Table 2. Days absent from work due to auger-related injuries (Queensland, Australia, 1992-2001).
Days Absent from Work Number Percent
<8 19 37
8 to 31 21 40
32 to 90 8 15
91 to 180 2 4
>180 2 4
Total 52 100
Injury Claims by Industry
The distribution of claims by industry is shown in figure 1. Most (65%) of the injury
claims came from the animal industries, while 27% were in the grains, crops, and fruit
industries. Services to agriculture accounted for the remainder.
Month of Injury
Figure 2 shows that injury claims in the animal industries are more likely during the
winter months (June, July, and August) and towards the end of summer (February), while
those for the crops and grains industries are more evenly distributed throughout the year.
Time of Injury
The Queensland compensation data provided a guide to the time of injury by recording
the period during a shift when injury occurred. Forty-two percent of injuries occurred
early in the shift, and almost 35% occurred in the middle of a shift. Twenty-three percent
occurred late in the shift or during overtime periods.
Age and Gender
As the Queensland employee injury/disease database includes details for employed
persons who have made a claim for compensation, it does not include details for persons
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Figure 1. Distribution of worker’s compensation injury claims by industry (Queensland, Australia,
1992-2001; n = 52).
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Figure 2. Number of auger-related worker’s compensation injury claims by month (Queensland,
Australia, 1992-2001; n = 52).
less than 15 years of age or those over 65. In addition, the age of each claimant is given
as a range rather than the actual age. Table 3 shows that the 20-24 and 25-34 age groups
make up almost 60% of auger-related injury claims in Queensland. One of the
52 Queensland claimants is female.
Clothing/Grooming
Of the 52 worker’s compensation injury claims, three incidents involving entangle-
ment of clothing were reported. One person’s pullover was entangled by a grub screw on
the drive shaft. Another person’s unspecified clothing became entangled by the auger
flighting when he was adjusting the choke, and the third person’s sleeve became
entangled in the flighting while he was pushing grain from around the edge of the hopper
into the auger.
Activity at Time of Incident
Table 4 shows the number of injury claims related to various grain auger operations.
The majority of injuries occurred during auger operation and cleaning. This activity
includes claims description such as “watching auger working,” “auguring grain,” “using
auger,” “pushing grain or concentrate into auger,” “cleaning auger,” and “adjusting grain
flow rate.”
Body Areas Affected
Fingers and hands were the most common body parts involved in auger-related
injuries (table 5). Back injury also made up a substantial percentage of injury events
(13.5%), with most cases occurring when moving mobile augers. Feet and legs accounted
for 11.5% of the injuries.
Table 3. Age group of people involved in auger-related worker’s
compensation injury claims (Queensland, Australia, 1992-2001).
Age Group Number Percent
15-19 2 3.8
20-24 12 23.1
25-34 19 36.6
35-44 8 15.4
45-54 8 15.4
55-59 2 3.8
60-65 1 1.9
Total 52 100
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Table 4. Activity at time of auger-related injury incident (worker’s
compensation data, Queensland, Australia, 1992-2001).
Activity at Time of Incident Number Percent
Auger operation and cleaning 26 50.0
Moving or raising the auger 14 26.9
Slipping and tripping when operating or moving around auger 7 13.5
Repairing or maintaining auger 4 7.7
Taking grain sample 1 1.9
Total 52 100
Table 5. Body parts affected in grain auger-related worker’s
compensation injury claims (Queensland, Australia, 1992-2001).
Body part Number Percent
Fingers 19 36.5
Hand 12 23.1
Arm 3 5.8
Feet and legs 6 11.5
Back 7 13.5
Other 5 9.6
Total 52 100
Table 6. Number of incidents attributed to various parts of the auger
(worker’s compensation data, Queensland, Australia, 1992-2001).
Auger Part Involved in Injury Number Percent
Auger flighting 31 60
Whole auger 12 23
Winding gear 2 4
Drive pulley/gear 1 2
Other 6 11
Total 52 100
Auger Parts Involved in Injury Events
As shown in table 6, the auger’s flighting is the part most likely to be involved in injury
events. Contact with the auger flighting typically resulted in injury, including
amputation, to fingers, hands, and feet. The whole auger was involved in muscular stress
injury from lifting, carrying, or moving the auger, or injury from dropping the auger.
Winding gear incidents occurred as a result of failure or slipping of the lifting mechanism
and being hit by the handle or other dislodged part. Drive incidents mainly involved
fingers or hands coming in contact with belts or gears. The “other” incidents occurred
when falling from augers or ladders, bending, reaching, and twisting.
Auger Type and Age
While it is clear that the auger flighting is the component most likely to be involved
in injury, the data did not give a clear picture of the dominant auger type. In a high
percentage of cases, there was insufficient detail to identify auger types. However, where
identification was possible, a mobile auger was involved in about half of the injury
events. The compensation data did not provide any indication of the age of the augers
involved in injury events.
36                                                                                                                  Journal of Agricultural Safety and Health
Dust
One incident related to airborne dust was found in the injury data. A worker suffered
eye problems while auguring sunflower seeds containing a large amount of fine trash.
Results: Focus Group Meetings
Thirty participants were involved in the two focus group meetings. Of these, four
participants who attended both meetings were involved with the grain auger research
project and did not fill out a questionnaire. Twenty-one of the 22 questionnaires handed
out were completed.
Experience with Grain Augers
Seventeen participants claimed to have experience using grain augers, and most have
used all but a sweep auger.
Experience of Injury and Near-Miss Incidents Involving Grain Augers
All participants had personal experience or knowledge of both fatal and non-fatal
injury events involving augers. Twenty-three injury and near-miss incidents were
reported by participants. The majority (12) involved the farmer or an employee, while
five incidents involved a family member or friend. The other six involved truck drivers,
visitors, and people who were not personally known to the focus group participants.
During discussion, participants were asked if they had made a worker’s compensation
claim for any of the injuries that they had sustained or were involved with. Participants
pointed out that those who are self-employed provide their own accident insurance
coverage and are not covered by their employees’ worker’s compensation scheme. In
cases resulting in minor sprains, bruising, dislocation, or even amputation of fingertips,
the farmers involved chose not to claim on their insurance in order to maintain their
no-claim discount.
One of the participants, who is involved in the investigation and recording of
farm-workplace injury events, suggested that only 15% to 20% of those injured made
worker’s compensation claims. This was supported by the facilitator, who has extensive
experience in farm safety research. The participant pointed out that many people were
self-employed farmers, their family members, or employees who did not feel that their
injury was serious enough to warrant making a claim. He suggested (and there was
general agreement) that farmers and their workers tended to take a few days off and then
returned to work as soon as possible.
Dangers Associated with Grain Augers
Responses to the questionnaire and comments made during the Dalby discussion
emphasize overhead power lines as the greatest danger associated with grain auger use.
However, the Toowoomba group felt that complacency, or being too familiar with auger
operation, and rushing to finish and sacrificing safety for efficiency were the greatest
dangers associated with auger use.
Other responses included poor shielding of grain entry points, poor safety in bins,
standing on shields, removal of shields, the auger flighting, belts or pulleys, lifting and
shifting augers, tipping and overbalancing, state of mind, the temptation to use hands
when feeding in grain, poor knowledge of safe auger use, and the use of augers by
untrained persons.
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Improving Safety
Participants made a range of suggestions for improving safety in the use of new and
existing grain augers. These suggestions fell into two groups: those that improve people’s
knowledge, skill, and awareness of danger, and those that improve machine safety.
Improving Knowledge, Skill, and Awareness
Participants agreed that education is a major factor in increasing safety awareness.
While there was recognition of the role of field days and other farmer-directed safety
awareness activities, it was felt that education needs to start at home. Examples were
given of children “doing silly things at field days while their parents watched but did
nothing about it,” and some parents’ apparent disregard for safety by taking their young
children into the workplace. Another example highlighted the lack of safety awareness
by one farmer who put his silos under power lines, as this was a “dead area.” Suggestions
to improve safety awareness included:
 Improving operators’ knowledge of the safe use of augers.
 Introducing formal competency-based training and accreditation of auger users.
 Using graphic examples, such as a bag being entangled by an auger flighting, to
emphasize the speed and danger of entanglement.
 Management providing clear operating procedures and exercising responsibility
for training and safety.
 Exploring ways to improve the operator’s state of mind while working with an au-
ger for relatively long periods.
 Rotating employees or operators to minimize fatigue.
 Providing overhead power line warning signs on mobile augers.
Improving Machine Safety
Participants discussed a number of strategies for making augers and auger use safer.
It was suggested that shields, flighting, safety switches, hoppers, bins, truck gates, and
auger mobility, stability, and conductivity could be improved. However, it was felt that
legislation and financial incentives may be required to stimulate change.
Better Shielding
While there was agreement that new augers were adequately shielded with shielding
conforming to current standards, participants felt that there was room for improvement
in design to make access for cleaning and maintenance easier. It was felt that shields that
are difficult to remove and replace are less likely to be replaced after removal.
Participants recognized the difficulty in providing adequate shielding without
increasing the rate of blocking and the amount of grain deflected out of the hopper. They
felt that shields would continue to be removed if they reduced the rate of grain transfer.
They suggested that manufacturers’ grain transfer ratings were based on ideal conditions
that were not achievable in the field, and shields compounded the problem. Manufactur-
ers’ ratings should give a true picture, so farmers can choose augers that will do the job
without modification.
Shields for Old or Existing Augers
Participants noted that older augers made up the majority of augers currently in use
and that many of these never had shields or had their shields removed. One participant
suggested that:
“We can’t expect farmers to fork out money to change something that they’ve been
using for the last 50 years, without an accident, just because we all know that accidents
happen. They’re going to say, ‘My father never had an accident and I haven’t had an
accident, so why bother?’”
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It was suggested that a combination of incentives and enforcement could encourage
farmers to modify their older augers.
Flighting
Participants suggested that the exposed end of the auger is involved in the majority of
injuries to fingers, hands, and arms, and that modification or replacement of this end has
the potential to reduce the number and severity of injuries to these body parts. The safety
attachment for auger inlets developed by an Australian grain farmer-inventor (Anon,
1999) was given as an example of a modification of this type. This device incorporates
a flexible plastic flighting and a small section of rubber tubing, which eliminates the
scissor action of steel on steel found in conventional augers. Other suggestions included
the use of a short section of belt conveyor or a pneumatic conveyor at the intake end of
an auger.
Safety Switches
Participants discussed the use of a number of safety switches, such as isolation and
voice-activated switches to automatically stop the auger if a shield is removed, manually
operated stop switches to use in the event of entrapment, and people-sensing devices to
stop the auger if a person gets too close to a dangerous part of the auger or if a person
attempts to enter a grain bin. Voice-activated devices were deemed inappropriate, as
auger operation would be too noisy for these to work effectively.
It was pointed out that existing manual stop switches are often improperly located on
the auger. Their positioning results in operators unintentionally hitting the stop button as
they jump over the auger (to get to the other side). After doing this a number of times,
they disconnect or disable the switch. Participants questioned the effectiveness of this
type of safety switch, given the speed with which fingers or hands are trapped. It was
agreed that stop switches may help to reduce the severity of injuries rather than prevent
them. Participants felt that the provision of appropriate people-sensing safety devices is
not cost effective at this stage and may prohibit their use.
Better Hopper Design
Participants noted that hoppers are poorly designed. The poly-hopper was singled out
as one that does not empty well and requires manual cleaning to remove remnant grain.
It was agreed that more work needed to be done in the area of hopper design; however,
with 53 different auger manufacturers or suppliers and 110 different silo manufacturers,
it was recognized that finding a design to suit every application would be difficult.
It was suggested that hoppers could be made deep enough to stop hands from reaching
the auger flighting, but this made it difficult to get the hopper under trucks and silos.
Thumbnail sketches of an expandable hopper, capable of fitting easily under silos, were
prepared by one of the participants.
Better Bin Design
It was pointed out that most bins retain some grain or animal feed that has to be
manually forced out of the bin, and that it was common for people to enter bins to dislodge
and direct grain into the auger. It was agreed that more work needed to be done to make
bins safer for operators. Increasing the slope of the bottom (to reduce grain sticking),
sensing devices to shut down the auger if someone enters the bin, and foot-proof shields
were some of the suggestions made for improving safety.
Better Grain Gates on Trucks
Gates that are difficult to open and regulate were mentioned as contributing to unsafe
practices such as stepping on the hopper to release a gate. Incidents were reported where
operators had slipped off the hopper and into the auger below.
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Enclosing the End of the Auger and Using a Different Hopper Design
One participant suggested that there was scope for improved design of the grain entry
point in order to eliminate some of the inherent problems associated with the present
auger-hopper interface. It was suggested that the end of the hopper could be enclosed and
the hopper form an integral part of the casing so that grain could not remain in the hopper.
Stability of Mobile Augers
Participants felt that there is a need to improve the balance and maneuverability of
mobile augers in order to minimize the chance of tipping. One participant reported
experiencing an overbalancing incident when one wheel of the auger that he was
maneuvering into position rolled into a small pothole. Another reported a fatal incident
where a man was pinned to the silo by the auger he was attempting to move into position.
The auger overbalanced and rolled forward, crushing the man’s chest against the silo. It
was suggested that larger wheels and tires could make it easier to move mobile augers
into position and reduce the possibility of injury.
Minimizing Auger Electrocution
Focus group participants were aware of an incident in which two people were
electrocuted when the auger they were moving contacted overhead power lines. One
person lost his toe, and the other’s foot had to be amputated. They were hurrying to finish
before the arrival of an approaching storm and did not lower the auger before moving it
between silos.
Auger electrocution hazards can be eliminated by burying the power lines, but this
option was considered to be too costly to adopt. A trailing chain was offered as a possible
solution; however, after further discussion, it was felt that this may not be effective in
reducing electrocution, as the voltages normally encountered are too high.
Standards
While several participants at the Dalby meeting felt that standards covering the
shielding of augers were adequate, there was no discussion regarding this issue.
However, participants at the Toowoomba meeting felt that existing standards for
shielding augers do not take grain flow into consideration. It was suggested that standards
should ensure that shields are designed to achieve safety and efficient grain flow.
Discussion
Unfortunately, differences in the way data are collected, as well as the variation in
production, and types and size of agricultural establishments, make it difficult to make
accurate comparisons between different regions within one country, let alone between
different countries. It is therefore difficult to place Queensland’s average of six
auger-related injury compensation claims per year in some meaningful context. The
actual number of grain-auger related injuries is likely to be much higher than the six
captured by the compensation claim data, as these data do not include self-employed
farmers, other family members, their friends, or those who do not make a claim for
compensation.
The severity of auger-related injuries is well documented (Letts and Gammon, 1978;
Beatty et al., 1982; Schwab et al., 2000). In Queensland, traumatic amputations and other
disabling injuries make the cost (financial and time absent from work) of auger-flighting-
related injury claims over three times the all-industries average.
The majority (65%) of auger-related injury claims were from the animal industries.
As augers are used all year round in intensive animal units, workers in the animal
industries may have a greater chance of injury than those in the grain industry, who tend
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to have less frequent contact with augers. Or the numbers may simply reflect the number
of employees in the different industries.
American studies (Beatty et al., 1982; Schwab et al., 2000) and anecdotal information
suggest that there is a relationship between harvest time and auger-related injuries.
However, such a relationship is not clear from the Queensland data. The variation in
regional climatic conditions tends to spread the harvest period over a number of months,
and the storage of grain on farm means that grain may be handled several times before
leaving the property. In the animal industries, injury claims were higher in winter (June,
July, August) and the end of summer (February). This may reflect some influence due to
environmental conditions during feeding chores or the mixing and transfer of feed
materials into bins.
The majority (77%) of injuries occurred during the early or middle periods of a shift.
This may be expected in the animal industries, where the movement of animal feed tends
to be carried out earlier in the day; however, two-thirds of auger-related injuries in the
crop and grain industries also occurred during these periods.
The average age of claimants in Queensland appears to be lower than that reported by
Schwab et al. (2000), but the Queensland data do not include claimants not covered by
worker’s compensation. The high proportion of claimants in the 20 to 34 age group may
simply reflect the age of workers employed in the agricultural industries rather than the
group most at risk of injury.
According to Sorock et al. (2001), “acute hand injury is the leading cause of
occupational injury treated in United States’ hospital emergency departments.” In Iowa,
55% of injuries involved fingers and hands (Schwab et al., 2000), while in Queensland,
fingers and hands were involved in almost 60% of auger-related injury claims. This
mirrors the auger-flighting involvement in 60% of injury claims and highlights the need
to concentrate injury minimization strategies on this component. In a study of four
auger-related injury cases by Ingram et al. (2003), the authors state that “improved
guarding could have prevented all four injury events.”
While it is clear that the auger flighting is the component or sub-agent most involved
in injury events, the compensation data did not give a clear picture of the dominant auger
type, age, or means of shielding. Where identification was possible, a mobile auger was
involved in about half of those claims. Discussions in focus group meetings suggest that
mobile and bin augers are the most likely types to be involved in injury events, and that
older augers make up the majority of augers in use. In addition, they suggested that many
of these older augers are not shielded. This resonates with Schwab et al. (2000), who
found that 59% of augers used (by 90 farmers who responded to the survey in Iowa) were
older than eight years, and 34% of these were unguarded. A survey of 717 Australian
auger owners by the Kondinin Group found that augers had an average age of 3.2 years,
and 50% had their intake guarded with safety mesh (White, 2002).
Focus group participants recognized the role of the operator’s actions in injury events,
and they cited rushing, complacency, familiarity, and state of mind as reasons for acting
in an unsafe or hazardous manner. Ingram et al. (2003) also found that the four injury
events they studied could have been avoided if the victims had acted safely or “not placed
themselves in hazardous areas.”
Study Limitations
The worker’s compensation data relates only to employees and thus do not include all
the auger-related injuries incurred during the nine-year period (1992-2001) in
Queensland. Information regarding self-employed farmers who have their own accident
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insurance coverage, their family members, and friends is not collected by the worker’s
compensation system and is not available from any other source. Focus groups gave more
insight into auger injury problems but were limited to southeast Queensland, which is a
major grain growing area and is representative of other parts of the state. Hospital
admission records would have been useful, but auger-related injury data were not readily
searchable as these were generally recorded under the “other farm machinery” group.
Conclusions
This study provides an insight into the auger injury problem in Queensland. While it
is difficult to estimate the actual number of auger-related injuries that occur each year,
those documented show that auger injuries can be extremely severe and disabling, and
on average result in claims that are more than double the all-industries average.
Moving grain by auger takes some time, and the operator spends a relatively long time
watching the operation to ensure that it runs smoothly. Complacency, over familiarity,
and rushing all contribute to the lessening of an operator’s awareness of the risk involved.
As a result, operators can become mesmerized and perform “mind slipping” actions such
as reaching in to feel the grain. As fingers and hands are the body areas most at risk of
severe injury and involve nearly 60% of claims, adequate shielding of the auger’s
flighting could reduce the number of these incidents.
The auger’s flighting was involved in 60% of claims, but about half of the augers in
use today are not shielded, and most are likely to remain in use for many years. While it
is recognized that shields increase the chance of grain blockage and make maintenance
and cleaning more difficult, the use of so many unshielded augers poses an unacceptably
high risk of injury to people. There is clearly a need for better shields and the will to
enforce the safeguarding of existing augers.
The whole auger also poses risk of injury, with 23% of compensation claims citing
injury as a result of moving or being hit by falling augers. In addition, mobile augers pose
a risk of electrocution through contact with overhead power lines. While it is difficult to
eliminate the risk posed by low overhead power lines, it should be possible to improve
the stability and maneuverability of mobile augers to reduce the chance of overbalancing.
Finally, focus group participants identified the need for increasing the knowledge,
skill, and safety awareness of auger users and suggested that:
 Management should provide clear safe operating procedures.
 Users should undergo accredited competency-based auger safety courses.
 Ways should be found to improve an auger operator’s state of mind when working
with an auger for long periods.
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